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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a recording medium having an 
excellent 

recording characteristic which makes it possible to preserve a 
pigment solution 

used for forming the film of the recording layer of an optical 
recording medium 

and the recovered pigment solution for a long time, and stabilizes 
the 

composition of the recording film. 

SOLUTION: When the optical recording medium having at least the 
recording 
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layer containing the pigment and a metallic reflecting layer is 
prepared on a 

supporting substrate, the recording layer is obtained by dissolving 
the pigment 

in a solvent containing as a main component a hydrocarbon-based 
solvent whose 

concentration is controlled below a concentration at which a peroxide 
causes 

the oxidizing decomposition of the pigment contained in the recording 
layer.. 

coating the supporting substrate with the obtained pigment solution 
and drying 

it to form the recording film. 
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Manufacture of optical information recording- 
involves dissolving pigment in solvent and 
solution on substrate, and drying solution to 
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NOVELTY" - A pigment is dissolved in hydrocarbon-based solvent to form 
a pigment 

solution. The solution is applied on a substrate and dried to form a 
recording 

layer film, The obtained optical information recording medium 
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further has a 

metal reflection layer. The peroxide concentration of the solution 
is 

maintained less than predetermined concentration. The peroxide does 
not 

generate oxidative degradation of the pigment. 

DESCRIPTION - An INDEPENDENT CLAIM is included for method of storing 
collected 

pigment solution in a copper container. 

USE - To obtain optical information recording medium. 

ADVANTAGE - The recording medium has excellent recording 
characteristics . 

Since the moisture content and peroxide concentration of the pigment 
solution 

is maintained, the reaction of organic coloring matter in the 
solution and 

peroxide does not occur. Decomposition and change of organic 
coloring matter 

are inhibited. Since the record film composition is stable, 
impurities are not 

formed, and hence pigment solution for forming films and collected 
pigment 

solution are preserved for long-period. 
EQUIVALENT -ABSTRACTS : 
ORGANIC CHEMISTRY 

Preferred Method: The surplus pigment solution is collected and 

re eye led dux: i rig 

film formation. The recording layer is formed by spin coating. The 
collected 

pigment solution is stored in an inert gas atmosphere. A portion of 
the 

re-circulation process of purification is carried out by using hydro- 
carbon 

based solvent. Preferred Compounds: The solvent is 7-9C hydrocarbon 
group 

solvent. The pigment is selected from pyrromethane group metal 
complex or 

phthalocyanirie group pigment. Preferred Composition: 5-25 ppm of an 
antioxidant is added to the solvent. A metal compound which 
accelerates the 

heat decomposition of the pigment is added. The peroxide 
concentration is 

maintained less than 50 ppm, preferably less than 500 ppm, after 
repeating 



2/6/2009, EAST Version; 2.3.0.3 



purification distillation, 

Dipyrrome thane metal complex pigment was dissolved in 1, 2-dimethyl 
cyclohexane 

and butylated hydroxy toluene (10 ppm) to form a pigment solution. 
The 

solution was filtrated, and applied on a polycarbonate substrate by 
spin 

coating, to form a recording layer. Peroxide concentration was 1.4 
ppm . The 

formed recording layer was dried at 80degreesC for 1 hour. SD1700 
(ultraviolet 

(UV) rays curable acrylic ground resin} was applied on a metal 
reflection layer 

and cured. Subsequently, the substrate was provided on the cured 
resin. Z 

8421H (UV rays curable type radical property adhesive) was applied on 
the 

substrate and UV ray was irradiated to obtain an optical information 
recording 

medium. The recording medium had favorable record characteristics, 
j itter 

value of 7.6% and record power of 9.0 raw . The pigment solution was 
stored in a 

copper container at room temperature for 1 month, and peroxide 
concentration 

after 1 month was evaluated as 1.5 ppm and was found that the 

concentration was 

not increased excessively. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1.7'his document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the invention] 
[0001] 

[Field of the InventionJThis invention relates to the manufacturing method of an optical 
recording medium, especially the optical recording medium which has a recording layer which 
contains coloring matter on a substrate. 
[0002] 

[Description of the Prior ArtjSince a possible recordable compact disk is called CDR and 
record has the usual CD-ROM only for playback, and compatibility with playback only once 
among the disc media which record with light, it is used for many people. Development of a 
medium recordable also with the digital versatile disc (DVD) which has storage density higher 
than CD is furthered, and spread is expected for added-a postscript type DVDR from the 
height of compatibility with DVD-ROM in it. These postscript type medium uses organic 
coloring matter for the recording layer. 

The coloring matter which received the exposure of the laser beam is heated locally, forms a 
pit by chemical things which it is, and it carries out and are caused for a physical change, such 
as decomposition, modification, evaporation, and melting, and is enabling record of 
information. 

[Q003]By the way, the organic coloring matter concerned usually dissolves in a suitable 
solvent, and is formed on a substrate by the simple spin coating method. Therefore, selection 
of the spreading solvent for securing the thickness of a uniform coloring matter film and 
membraneous quality to the spin coating conditions at the time of forming a recording layer, 
division, and stability is very important. 
[0004] 

[Problem(s) to be Solved by the InventionjThis inside in the spin coating method of organic 
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coloring matter as a desirable solvent, Under room temperature environment, by the 
predetermined coloring matter thickness chosen from the range of 40 nm - 200 nm, when 
uniform membrane formation of 10% or less of common difference is assumed, it has usually 
been suitably chosen from a solvent group which satisfies the following item simultaneously 
also including mixed use. 

[0005](1) : which has a proper vapor rate - ; which does not dissolve desirably 120-140 **(2) 
solubility [ :j (3) board of not less than 15 g/i which has proper coloring matter solubility 100- 
150 ** of boiling points usually, The solvent in which transparent resin boards, such as 
polycarbonate, are used for and a substrate does not dissolve these resin substrates is 
chosen. 

[0006]There was much disclosure of technology which the solvent selection criterion (2) for 
dissolving more suitably the various organic-coioring-matter materials in which the good 
characteristic is expected was thought as important especially until now, and paid its attention 
to it. 

[0007]For exampfe, coloring matter solubility is secured to the maximum in the range which 
does not give a damage to a **** board using a mixed solvent, and the method of forming a 
uniform coating film is indicated by JP.4-332930.A. The coating method which uses the mixed 
solvent of a fluorinated alcohol solvent and a fatty alcohol solvent is indicated by JP.11- 
339334.A in azo dye with the conventionally difficult dissolution. To JP, 10-222884, A, unique 
phthalocyanine dye is formed from a hydroxycarboxyiic-acid-ester solvent, and the example 
which carried out reflectance control is indicated. 

[0008]since [ appropriate ] prolonged solvent stability is [ in / it is alike and / these examples ] 
sometimes insufficient, And the big variation to record signal characteristics, such as 
reflectance, sensitivity, and jitter grace, might occur on it. [ the disk which the fault that a stable 
spin coat film is difficult to get may produce and was produced as a result ] [ the defect ] Thus, 
in the example of an indication of the conventional coating solvent, there was no reference 
about the solution stability at the time of dissolving coloring matter, and, naturally there was 
also no statement of a controlling method. 

[0009]Although the manufacturing method which performs coloring matter recovery like 
JP.2000-70824A for example is proposed for the purpose of the reduce manufacturing cost, 
about the solution stability at the time of carrying out repeated use of the coloring matter 
repeatedly, it is not taken into consideration at all. 
[0010] 

[Means for Solving the ProblemjAccording to this invention persons' detailed examination, 
such faults, When it becomes impossible for contamination with the coating solution/solvent, 
and moisture which dissolved coloring matter when a solvent which made especially a polar 
solvent a subject was used to have ignored temporally, and a coating film defect increases and 
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a nonpolar solvent is used, it obtains and carries out, Mixing or generation of a peroxide is 
checked in a solvent, it caused fading of coloring matter, and and quality of a formed film was 
spoiled remarkably. When collecting and reusing a coloring matter solution, mixing of a 
peroxide took place by a recovery process, decomposition reactions, such as organic coloring 
matter and an additive, were promoted, and coloring matter purity was remarkably reduced at 
a given degree of a result and recovery. 

[0011}As a result of this invention persons' inquiring wholeheartedly based on these cause 
inquiries, in order to get a good spin coat film stably, it found out that a good spin coat film 
could be formed over a long period of time by a thing which put into practice management of 
moisture in solution states, and peroxide concentration and for which storage of the solvent 
itself and a storing method of a recovered solution are improved further, and this invention was 
reached. 

[0012]That is, this invention is 1. In a manufacturing method of an optical recording medium 
which has a recording layer containing coloring matter, and a metallic reflective layer at least 
on a supporting board, A manufacturing method of an optical information recording medium 
applying and drying a coloring matter solution obtained by dissolving said coloring matter in a 
solvent which uses as the main ingredients a hydrocarbon system solvent controlled below at 
prescribed concentration which does not cause oxidative degradation of coloring matter in 
which peroxide concentration contains said recording layer in a recording layer, and forming 
membranes. 

2) A manufacturing method given in 1 forming a recording layer with a spin coat method. 

3) A manufacturing method given in 1 using a solvent which uses a hydrocarbon system 
solvent of the carbon numbers 7-9 as the main ingredients, or 2. 

4) A manufacturing method given in either of 1 thru/or 3 by which carries out **** processing of 
the part for the refining, and said peroxide concentration is controlled below at prescribed 
concentration after said hydrocarbon system solvent repeats refining distillation. 

5) A manufacturing method given in either of 1 thru/or 4, wherein an antioxidant uses a solvent 
added not less than 5 ppm 25 ppm or less. 

6) A manufacturing method given in either of 2 thru/or 5 which collects and reuses a coloring 
matter solution of a surplus in the case of membrane formation by said spin coat method. 

7) A manufacturing method given in either of 1 thru/or 6, wherein coloring matter used for said 
recording layer is chosen from a PIROMETEN system metal complex and controls said 
peroxide concentration to 50 ppm or less. 

8) A manufacturing method given in either of 1 thru/or 6 which coloring matter used for said 
recording layer is phthalocyanine system coloring matter, and is characterized by controlling 
said peroxide concentration to 200 ppm or less. 

9} Coloring matter used for said recording layer is phthalocyanine system coloring matter, and 
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what introduced metallic compounds which promote a pyrolysis of this phthalocyanine dye as a 
substituent of addition or phthalocyanine is used, A manufacturing method given in either of 1 
thru/or 6 controlling said peroxide concentration to 500 ppm or less. 

10) How to keep any one of a coloring matter solution in which peroxide concentration of a 
statement was obtained by either 1 thru/or 9 by dissolving coloring matter in a hydrocarbon 
system solvent and this solvent which were controlled below at prescribed concentration, or 
the recovery coloring matter solutions to copper metal vessels. 

11) A method given in 10 which keeps any one of a coloring matter solution in which peroxide 
concentration was obtained by dissolving coloring matter in a hydrocarbon system solvent and 
this solvent which were controlled below at prescribed concentration, or the recovery coloring 
matter solutions under an inert gas atmosphere. 

It comes out. 
[0013] 

[Embodiment of the Inventionjln the process in which this invention forms organic coloring 
matter with a spin coat method, The spreading solvent which used the nonpolar solvent as the 
main ingredients in order to suppress mixing of the moisture to a spreading solvent as much as 
possible is used in principle, by controlling peroxide concentration simultaneously, solution 
stability is markedly alike and is improved -- a result ~ a good coloring matter film -- a spin coat 
method it can form saying - knowledge - being based -- completing -~ having . 
[0014]Beiow, the manufacturing method of the optical information recording medium of this 
invention is explained in detail. Although the recording layer which contains organic coloring 
matter with a spin coat method is formed in this invention on the transparent substrate in which 
the pre pit and the pregroove were formed by the request, Under the present circumstances, 
as construction materia! of the transparent substrate used, a plastic or glass, such as 
polycarbonate, poly methyl methacryiate, and poiyoiefine, etc. is mentioned, and especially 
polycarbonate is used abundantly from a viewpoint of mass production nature. The groove and 
pre pit of a submicron order are spiral on these transparent substrate surfaces, or are usually 
formed in them at concentric circle shape. As for the groove which exists in these substrate 
surfaces, or a pre pit, being given at the time of substrate molding is preferred, and their 
injection molding method using stamper original recording is the most preferred on production. 
It can also form by the 2P method etc. Groove shape is 50-250 nm in track pitch 
0.7micrometer-2.0micrometer and depth, and about 200-700 nm in width. 
[0015]The organic coloring matter which absorbs recording laser light and can be changed into 
heat is included, if light-and-heat conversion is possible to the recording layer formed on this 
transparent substrate, can use any coloring mater for it in principle, but. As a coloring matter 
group which has a high refractive index in the non-Records Department, cyanine dye, 
phthalocyanine system coloring matter, metal-containing azo dye, porphyrin system coloring 
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matter, metal-containing pyromethenic pigment, etc. are used suitably. These are usually 
formed on the groove of the above-mentioned substrate at 40-120-nm thickness. Especially as 
a thing in which a coloring matter design meltable to the nonpolar solvent which the moisture 
dissolution to a spreading solvent can avoid intrinsically is possible, Phthaiocyanine system 
coloring matter, porphyrin system coloring matter, and metal-containing pyromethenic pigment 
are preferred, and when especially CDR is assumed and phthaiocyanine system coloring 
matter assumes DVDR again, metal-containing pyromethenic pigment is the optimal on the 
recording characteristic of each medium. 

[0016]However. since it is easy to receive especially the influence of a peroxide in the case of 
the metal-containing pyromethenic pigment expressed with a following general formula (1), 
and I am **-easy and it decomposes, the measure against a peroxide in a solvent is important. 
[0017] 
[Formula 1] 



R8 




(1) 



R8 



[0018](R1-R13 show respectively an ary! group which is not replaced [ substitution of an alkoxy 
group which is not replaced / substitution of an aikyl group which is not replaced / substitution 
of a hydrogen atom, a halogen atom, and the carbon numbers 1-12, or/, and the carbon 
numbers 1-12, or /, and the carbon numbers 6-20, or ] independently among a formula.) M 
shows a central metal, especially if it has the capability to form a JIPIRO methene compound 
and a complex, it will not be limited, but from a viewpoint of stability and an optical property, it 
is preferred to be chosen from transition metals, such as Cu, Co, Mn, Zn, and Pd, 
[0019]When in the case of phthaiocyanine system coloring matter various metallic compounds 
may be added in order to promote a pyrolysis of this coloring matter, but there is no such 
additive agent, it is easy to be influenced by a peroxide and it necessary to control a peroxide 
strictly rather than a case where it adds. 

[0020]As a formation method of a recording layer, it is usually possible to form membranes 
with coating methods, such as a spin coat method, a spray coating method, and the roll coat 
method. About spreading, prepare a coloring matter solution which melted coloring matter for a 
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solvent which does not give a damage to a substrate, and appiy this, and it is made to dry, and 
forms. A spin coat method is especially preferred from a point of shortening of mass production 
nature and a process baton, 

[0021 ]lt is preferred for polar-solvents groups, such as an alcohol system, a ketone system, a 
cellosoive system, and a halogen system, not to be said to be a good solvent, but to use a 
hydrocarbon system solvent of non-polarity from a viewpoint to which a solvent used for such 
an applying method carries out thorough management of the moisture concentration in a 
solvent. Here, a hydrocarbon system solvent means alicyciic hydrocarbon which may have 
aliphatic hydrocarbon with a straight chain or branched chain, a straight chain, or the branched 
aikyl side chain, and aromatic hydrocarbon which may have further the aikyi side chain with 
which a straight chain tacit branched. 

[0022]ln order to form a recording layer uniformly to predetermined thickness, as mentioned 

above, control of a vapor rate of a solvent becomes important. In these solvents, the boiling 

point becomes important [ taking a range which are 100 ** - 150 ** ]. Here, since the boiling 

point in ordinary temperature is low and steam pressure is large when a carbon number is 

small, when carrying out membrane formation formation of the recording layer with a spin coat 

method at a disc substrate of 120 mmphi, reservation of thickness uniformity in disk inner and 

outside may become difficult, for example. On the other hand, if a carbon number becomes 

large conversely, generally, by the usual spin coat drying condition, the boiling point is high, 

and evaporative removal of a solvent becomes difficult, and even if it can form membranes, it 

may become difficult to secure the thickness. It turned out with a result and a carbon number 

that selection from a hydrocarbon system solvent of 7-9 is the optimal. 

[0023]As an example of an organic solvent usable to this invention, As a hydrocarbon system 

solvent of the carbon numbers 7-9 which have the boiling point in a range which is 1 00-1 50 **, 

Aliphatic hydrocarbons, such as n-heptane, n-octane, isoheptane, isooctane, and n-nonane, A 

methylcyclohexane, ethylcyclohexane, propylcyclohexane, 1 ,2-dimethylcyclohexane, 1,4- 

dimethyicyclohexane, Aromatic hydrocarbons solvents, such as alicyciic hydrocarbon system 

solvents, such as 1 ,2,4-trimethylcyclohexane, cycloheptane, cyclooctane^andcyclonorjajrxe, ^. ( ^ZX^ ■ 

and also toluene, p-xylene, o-xylene, ethylbenzene, and Metz Tschirren?ete^^^l^c5ld f £U.s*-*~ 

[QG24]For the purpose of soluble improvement in coloring rrarHfTadjustment of a vapor rate, ^ y^yh^ 

etc., these hydrocarbon system solvents may be independent, or two or more kinds may be 

mixed and they may be used. For example, since the above-mentioned aromatic hydrocarbons 

solvents have compatibility higher than an aliphatic series system hydrocarbon solvent with 

transparent resin boards, such as polycarbonate and an acrylic substrate, here, It is realistic to 

mix aliphatic hydrocarbons and an alicyciic hydrocarbon system solvent in small quantities for 

the purpose of improvement in coloring matter solubility, etc., and to mainly use for them, 

without using as a main solvent substantially. 
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[0025]According to this invention persons' minute and detailed examination, in the 
hydrocarbon system solvent concerned, it is required to manage peroxide concentration in a 
solvent severely. Here, it needs to be controlled below at concentration that oxidative 
degradation of the coloring matter which hydrogen peroxide, a hydronalium peroxide, 
hyperoxidation diacyl, a peroxy acid, etc, are very, and dissolves such concentration is not 
carried out to a peroxide in a solvent with this peroxide. Although a maximum of peroxide 
concentration changes variously with coloring matter to be used and it cannot generally limit, In 
the case of PIROMETEN system metal complex coloring matter of a DVDR use, preferably 
peroxide concentration For example, 50 ppm or less, When to be more preferably controlled by 
20 ppm or less is desirable and it is phthalocyanine system coloring matter of a CDR use, 200 
ppm or less, When addition or such a basis is introduced for metallic compounds which 
promote a pyrolysis of this coloring matter to phthalocyanine system coloring matter as a 
substituent, to be controlled by 500 ppm or less is desirable. 

[0026] If peroxide concentration becomes higher than concentration predetermined in 
concentration, oxidative degradation etc. of coloring matter in which it was made to dissolve 
will be accelerated, and coloring matter solution stability will fail remarkably. For this reason, 
change which cannot be disregarded arose in an optical spectrum of a coloring matter film 
which formed membranes from the solution concerned, change of a refractive index of record 
film and a damping coefficient was caused, and degradation of the recording characteristic of 
an error rate, recording sensitivity, a jitter, a modulation factor, etc. was induced. 
[0027]A peroxide in a solvent repeated refining distillation and has reduced it quite good by 
carrying out reflux treatment of the part for the refining. 

[0028]Sn order to prevent a temporal peroxide extra train (concentration increase) in the solvent 
concerned, it is desirable to add BHT, PTBP (p-tert-butyiphenol), HIKOFE Norian, and not less 
than 5 ppm of antioxidants, such as hydroquinone, as hinder TOFE Norians beforehand in a 
solvent. However, in order to be anxious about influence of a recording characteristic on a 
coloring matter film, addition of 25 ppm or less is enough as addition more than needed. 
[0029]According to examination of process optimization of this invention persons, the solvent 
concerned found out that an increase in a peroxide was suppressed by keeping it in copper 
containers. In order to make contact with oxygen into the minimum as much as possible when 
keeping it, an increase in a peroxide is suppressed by keeping a solvent or a coloring matter 
solution in an inert gas atmosphere of nitrogen, argon, etc. Therefore, in this invention, storage 
of a hydrocarbon solvent and a coloring matter solution is recommended carrying out nitrogen 
enclosure, sealing in a vessel which carried out wall processing, and carrying out dark place 
storage with copper containers or copper. Also in setting to a coater of a coating solution in 
which the solvent concerned was made to dissolve coloring matter, desirably under inert gas 
atmospheres, such as nitrogen gas, Or by devising so that nitrogen may be made to flow in a 



http://www4.ipdl. inpit.go.jp/cgi-bi^^ 2/6/2009 



JP,2002-309793.A [DETAILED DESCRIPTION j 



Page 8 of 13 



solution, generating of a peroxide and an increase are suppressed substantially, the long-term 
stability of a coloring matter solution is secured, and good membrane formation can be 
maintained. 

[0030]ln this invention, it was based on an iodometric titration flow method at a fixed quantity of 
a peroxide contained in a solvent and a solution, isopropanol (25-50 m!) which specifically 
contains 10% of acetic acid -- a Na! saturated isopropanol solution (10 ml) and under test - 5 
ml of solvent thought of business is paid. After carrying out heating flowing back 5 minutes or 
more, it cools to a room temperature and iodine which added and separated water (5-10 ml) is 
titrated with sodium subsuifite of 0.01 N. Thereby, a peroxide is made in fixed quantity with 
about 0.3% of an error. 

[0031 ]A metallic reflective layer is formed on a recording layer formed in this way. Especially if 
it becomes high reflectance to wavelength of a read-out laser beam as a metallic reflective 
layer, it will not be limited, but metal, such as gold, silver, aluminum, platinum, rhodium, and 
palladium, or two or more sorts of these alloys are used suitably, it is preferred for a metallic 
reflective layer for it to be formed of sputtering process and to usually consider it as 50-200-nm 
thickness. 

[0032]On a metallic reflective layer, as a protective layer, ultraviolet curing resin, especially 
acrylic ultraviolet curing resin are applied with a spin coat method by about 2-20 micrometers 
in thickness, and curing formation is usually carried out by UV irradiation etc. Printing layers, 
such as a label, may be provided on this protective layer, and structure which pasted a dummy 
substrate or a sheet together via a glue line like DVDR may be made to take like CDR in the 
case of a single plate gestalt disk. 
[0033] 

[Example] it is possible to carry out hereafter, unless this invention is not limited only to these 
examples and exceeds the gist although this invention is concretely explained with reference 
to an example. 

[0034]Tracking grooves which moved in a zigzag direction periodically in DVDR as example 1 
transparent substrate (groove depth = 172 nm) Flute width (half breadth) = 0.33 micrometer 
using the formed substrate made from polycarbonate (120 mm in diameter, and 0.6 mm in 
thickness) to a recording layer. After dissolving in 1 ,2-dimethyicyclohexane made from Iwatani 
gas (1 , 2-DMCH) and filtering the JIPIRO methene metal complex coloring matter of a 
following formula (A) so that it may become the concentration of 20 g/l, revolving speed was 
adjusted and applied on said substrate so that it might become 95 nm of Mizogarni thickness 
with a spin coat method. What repeated distillation refining and also added BHTIOppm as an 
antioxidant further was used for 1 and 2-DMCH used at this time. The bottom was 1 .4 ppm in 
peroxide concentration in fixed quantity in the iodometric titration flow method. 
[0035] 
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[Formula 2] 




(A! 



3r 



[0036]The recording layer formed here carries out [ for 1 hour ] a drying process and carries 
out weld slag membrane formation of the gold as a metallic reflective layer at 80 nm in 
thickness using the sputter device by a balzers company (CDI-900) continuously at 80 **, After 
applying and carrying out ultraviolet curing of the acrylic Dainippon Ink resin (SD1700) as 
ultraviolet curing resin on this metallic reflective layer furthermore, The substrate made from 
polycarbonate of the 0.6-mm thickness same besides as the above was piled up, the product 
ultraviolet curing type radical character adhesives made from JSR (Z8421H) were applied, it 
irradiated with ultraviolet radiation, and the bonding type optical recording medium was 
produced. 

[0037)8-16 abnormal-conditions record which serves as compatibility with DVD by linear 
velocity -3.5 m/s in this optical recording medium with the Puistec Industrial disk tester (DDU- 
1000, wavelength = 658 nm, NA=0.60) was given (basic strategy Type3). Then, the signal of 
the above-mentioned record part was played with the disk tester which carries a standard 
ROM regenerated light study system (wavelength = 650 nm, NA=0.60) in DDU-1000 case 
similarly, and the jitter value was evaluated. The record power which gives a bottom jitter was 
also simultaneously evaluated at that time. These results are shown in Table 1. 
[0038]After keeping 1 in example 2 Example 1, and a 2-DMCH coloring matter solution at a 
room temperature for one month in copper containers, peroxide concentration was evaluated 
similarly. The concentration of the peroxide remained in about 1.5 ppm, and the result did not 
check the superfluous increase. The medium was produced like Example 1 and signal 
evaluation was carried out. Although the result was shown in Table 1, the good recording 
characteristic was checked similarly. 

[0039]lt dissolved in the partially aromatic solvent of the volume ratio 100:3 of ethylcyclo 
HEKISANN (ECH) and o-xylene (o-Xy) which carried out distillation refining of the coloring 
matter concerned at 20-g/! concentration using the coloring matter and the substrate of 
example 3 Example 1 , and the rotation condition was adjusted and membranes were formed 
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so that it might become 95 nm of Mizogami thickness. The medium was produced by the same 
formula as Example 1, and signal evaluation was performed similarly, The peroxide 
concentration of the quantified solvent concerned was 0.8 ppm. As for the result, as shown in 
Table 1 , the good recording characteristic was acquired. The membrane formation from the 
solution in which this characteristic carried out sealing preservation of the solution concerned 
for one month at copper containers gave the good result similarly. 

[0040]lt dissolved in the mixed solvent of the volume ratio 2:1 of the ethylcyclohexane (ECH) 
which carried out distillation refining of the PIROMETEN system metal coloring matter of the 
example 4 aforementioned type (A), and a methyicyclohexane (MCH) so that it might become 
15-g/l concentration, and the coloring matter solution was prepared. The peroxide 
concentration in the coloring matter solution concerned was 0.8 ppm. The recording layer was 
formed with the spin coat method so that the Mizogami thickness might be set to 85 nm on the 
same substrate as Example 1, and it medium-ized by the same formula as Example 1, and 
same signal evaluation was performed. A result is shown in Table 1 . 
[0041]Except having used the solvent (peroxide concentration = 27 ppm) which does not 
perform distillation refining for 1 made from comparative example 1 iwatani gas, and 2-DMCH, 
and has not added the antioxidant, medium production was carried out by the completely same 
method as Example 1, and signal evaluation was performed. 

[0042]After keeping the solvent concerned for two days in a transparent glass bottle, as a 
result of measuring peroxide concentration, it was increasing to 64 ppm, and when the 
recording medium produced using this solution was evaluated similarly, recording sensitivity 
was set to 13 mW and the jitter was also getting worse with 13%. 
[0043] 
[Table 1] 





ft* 








mm 






(A) 


1. 2-DMCH *■ 
iOppmBHT 


1.4 


9.0 mW 


7.6 % 


mm\z 


(A) 


fit 


1.5 


9,0 mW 


7.7 % 




(A) 


ECH+o-Xy 

(100:3) 


0.8 


9.0 mW 


7,4 % 


mmwH 


(A) 


ECH+MCH 

(2:1) 


0.8 


9.5 mW 


7.7 % 


JftRtfl 


(A) 


1, 2-DMCH 


27 

mzmm 


11.0 mW 
13.0 mW 


10.2 X 
13.0 X 



[0044]Next, the application in CDR is explained. The following examples were performed 
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especially paying attention to use of recovery coloring matter. 

[0045'jThe phthalocyanine dye 6g and 1.32 g of benzoyferrocene of example 5 following 
formula (8) were dissolved in 206 ml of partially aromatic solvents in which peroxide 
concentration added o-xy!ene (o-Xy) 4.0% to 1 ppm or less of 1 ,2-dimethyicyclohexane (1,2- 
DMCH), and the coloring matter solution was prepared, in order to check the long-term stability 
of this coloring matter solution, the shelf test was done for 150 days among the air at the room 
temperature, and the mixed powder end of phthalocyanine dye and benzoylferrocene was 
again collected for that part after concentration / desiccation. 

[0046]About this salvaged material, it is a liquid chromatograph (the Hitachi make, L-5052, a 
column:}. [ and ] L-4200H A UV-VIS detector and L-6000 A pump and D-2500 The composition 
ratio of phthalocyanine dye, benzoylferrocene, and an impurity was analyzed using the 
chromatography integrator. "Shodex GPC" by Showa Denko and kF-802 were used for the 
column. The analysis condition used the telrahydrofuran for the detection wave length of 450 
nm, rate-of-flow 1 .0 ml/min, a light source:tungsten lamp, column temperature:40 **, and an 
eluate. 

[0047'JBased on the result of the above-mentioned component analysis, recovery powder was 
dissolved in 50 ml of partially aromatic solvents which added o-xylene (o-Xy) 4.0% to 1,2- 
dimethylcyclohexane (1 ,2-DMCH) so that the concentration of phthalocyanine dye might be 20 
g/l, and the coating solution was prepared. After carrying out the spin coat of this coating 
solution with the revolving speed of 1500 rpm on the substrate made from polycarbonate (the 
outer diameter of 120 mm with a spiral groove, and 1.2 mm in thickness), 70 ** and 2-hour 
desiccation were performed and the recording layer was formed. Next, the 70-nm-thick silver 
reflecting layer was formed by the sputtering technique on this recording layer. After carrying 
out the spin coat of the Dainippon Ink & Chemicals ultraviolet curing resin "SD-1700" on it 
furthermore, carry out UV irradiation, it was made to harden, the 6-micrometer-thick protective 
layer was formed, and the CD-R medium was produced. 

[0()48]About the CD-R medium obtained above, it is the SANYO Electric CD-R writer (the CD- 
RW2. laser wavelength of 780 nm). An EFM signal is recorded by linear velocity 14.4 m/s 
using NA-0.5, Pulstec Industrial optical disc evaluation system "DDU-1000" (laser wavelength 
= 781 nm) NA=0.45; an error rate and a jitter when it reproduced in the optical head of 
commercial CD player loading were measured using the CD decoder made from KENWOOD 
"DR'3553", and the Hewlett Packard modulation domain analyzer "5331 OA." 
[0049] 
[Formula 3] 
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I , 5 




C 2 H 5 



[0050] In example 6 Example 5, a shelf test, a component analysis, medium manufacture, and 
evaluation were completely performed in a similar manner except the solvent used by the long- 
term shelf test being the partially aromatic solvent which added o-xylene 4.0% to 
ethyicyclohexane with a peroxide concentration of 100 ppm, 

[0051 1 In comparative example 2 Example 5, a shelf test, a component analysis, medium 
manufacture, and evaluation were completely performed in a similar manner except the 
solvent used by the long-term shelf test being 1 ,2-dimethylcyclohexane with a peroxide 
concentration of 900 ppm. The result of a long-term shelf test is shown in Table 2. 
[0052] 

[Table 2] 











*m 




81.8% 


18.2% 


00% 




80.7% 
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[0053]ln Examples 5 and 6, although most generation of the impurity was not accepted after 
the long-term shelf test, when it was the comparative example 2, the impurity was generating 
so much. Next, the result of medium evaluation is shown in Table 3. 
[0054] 
[Table 3] 
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[0055]The signal characteristic was good Sow enough [ the medium produced by the method of 
this invention / an error rate and a jitter ]. On the other hand, according to the comparative 
example 2, the error rate and the jitter were very high and showed the inferior signal 
characteristic. 
[0056] 

[Effect of the lnvention]The reaction of the organic coloring matter in the inside of a coloring 
matter solution and a peroxide does not advance, but decomposition, deterioration, etc. of 
organic coloring matter are controlled, and it becomes difficult to generate an impurity by 
managing strictly the moisture content and peroxide concentration in the solvent of the coating 
solution containing organic coloring matter. As a result, the mothball of the coloring matter 
solution for membrane formation and coloring matter recovering liquid became possible, and it 
became possible to provide the recording medium which has the recording characteristic which 
was stable and was excellent in being hard to generate an impurity. [ of the record film 
presentation ] 



[Translation done.] 
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